This work studies the dynamic characteristics of simply supported rectangular thin plates undergoing natural transverse vibrations in harmonic motion. The governing partial differential equation for the free transverse vibration of the plate was solved by the Galerkin-Vlasov variational technique. The assumption of free harmonic motions reduced the governing equation to an algebraic eigen value eigenvector problem, which was solved in the space domain to obtain the eigen frequencies and modal shape functions of the vibrating Kirchhoff plate. The eigen frequencies and modal shape functions obtained were found to be identical with the results obtained by the classical methods of Navier and Levy for the same problem.
INTRODUCTION
The vibratory characteristics of rectangular thin plates with various edge support conditions are of considerable importance in all the fields of structural, mechanical, aerospace, aeronautical and geotechnical engineering [1 -5] . The free vibration analysis of rectangular plates is significant for controlling the resonance, thus ensuring the safety of plates. The vibration of plates is thus important in the study of practical structural systems such as bridge decks, ship decks, airplanes, machine parts, highway pavements, airport runways and floor slabs. The theory of elastic plates is an approximation of the three dimensional elasticity theory to two dimensions, which permits a description of the deformation field in the plate in terms of the deformation of the middle surface of the plate [1, 6] . The equations of motion of plates have been derived using equilibrium approach and variational approach and based on small deflection, thin plate assumption, and thick plate assumptions by [7 -12] . Mindlin and Reissner plate theories consider the effects of rotary inertia and shear deformation, which are disregarded in the Kirchhoff plate theory [1 -3] . The dynamic plate problem has been studied using the classical technique of Navier and Levy, based on assuming displacement shape function in the form of double trigonometric (Fourier) series, and single trigonometric (Fourier) series, respectively [14, 5] . Solutions obtained on applying the boundary conditions yield the natural frequencies and mode shapes of the vibrating plate, which values are used in the computation of dynamic stresses caused by external excitations. Classical techniques of Navier and Levy are not applicable in some plate problems, necessitating approximate solutions of the eigen value problem. Some of the approximate methods used in dynamic plate problems are Raleigh Method, Raleigh -Ritz Method, Finite Element Method, Finite Difference Method and Variational Methods of Galerkin [15] and modifications by Kantorovich and Bubnov [5, 6, 14] . Another method is the integral transform methods [16] .
ADVANTAGES OF THE GALERKIN-VLASOV METHOD
The Galerkin-Vlasov method is used in this work because of the advantages namely: (i) the method is generally rapidly converging and is and efficient computational method (ii) the solution of complex plate problems is simplified to the evaluation of certain definite integrals which can be done numerically; in cases where closed form analytical integration is impossible or difficult. (iii) it is closely related to the Rayleigh-Ritz and finite element methods 
